The Indo-Pacific mangrove red snapper Lutjanus argentimaculatus (Forsskål, 1775) (Chordata: Actinopterygii: Perciformes: Lutjanidae) is an alien fish that has recently invaded the eastern Mediterranean Sea, with records from Israel, Lebanon, and Turkey. We here first report the presence of this species in Greece based on three specimens spearfished between July and August 2019; they also represent the westernmost observations of the species in the Mediterranean basin up to date. After a long period of latency, this taxon seems to undergo a very rapid expansion. The likely presence of an established population in the eastern part of the Mediterranean is discussed.
Introduction
The family Lutjanidae Gill, 1861 is composed of ~ 110 species distributed in 17 genera (Nelson 2006; Froese and Pauly 2019a) and include marine fishes commonly known as "snappers". Several members of this family have commercial interest and are widely consumed by humans, although they may be also responsible for ciguatera fish poisoning (Ha et al. 2018) . Lutjanidae occur in tropical and subtropical waters; noteworthy, three species of Red Sea origin were also recorded in the Mediterranean Sea as alien species, namely Lutjanus argentimaculatus (Forsskål, 1775) , Lutjanus fulviflamma (Forsskål, 1775) , and Lutjanus sebae (Cuvier, 1816) Vella et al. 2015; Zenetos et al. 2016; Deidun and Piraino 2017) .
Among them, L. argentimaculatus (commonly known as "mangrove red snapper") is a coastal species that mainly inhabits rocky bottoms down to 80 m depth, although juveniles are mostly found in very shallow waters and often enter estuaries. The maximum total length (TL) reported in literature Table S1 . is ~ 150 cm, but common sizes usually do not exceed 80 cm TL (Froese and Pauly 2019b) . Until recently, this taxon was only known from the Mediterranean basin as based on a single record from Lebanon, in 1977 (Mouneimné 1979 . However, within the last decade, it seems to be rapidly spreading in the area following the expansion pattern of other Lessepsian species (Kletou et al. 2016) . In fact, it was again recorded in Lebanon in 2014 (Crocetta and Bariche 2016) , and subsequently in Turkey and Israel in 2018 and 2019 (Akyol 2019; Sonin et al. 2019) (Supplementary material  Table S1 ; Figure 1 ). All these records were not held during proper field research activities, but were based on occasional findings during commercial or recreational fishing activities. This again highlights the importance of citizen science as a tool for monitoring marine non-indigenous species (NIS) in the Mediterranean Sea (see also Zenetos et al. 2017; Azzurro et al. 2019; Tiralongo et al. 2019) . In 2016, iSea launched the citizen science project "Is it alien to you? Share it!!!" (https://isea.com.gr/activities/programs/ alienspecies/is-it-alien-to-you-share-it/?lang=en) with the main aim to improve the knowledge on the distribution and the expansion of NIS in Greece and the entire Mediterranean Sea. Similar projects with dedicated Facebook group/page are present in other countries, such as Italy (AlienFish, Oddfish), Malta (Spot the Alien Fish), or for the whole Mediterranean Sea (Mediterranean Marine Life) (see Giovos et al. 2019) . The present paper reports the presence of L. argentimaculatus in Greece based on three different requests of identification posted on the iSea platform, thus first recording the mangrove red snapper in the above-mentioned country, and contributes to the knowledge of its spreading in the Mediterranean Sea.
Materials and methods
Within the framework of iSea, an online data platform was developed, in which citizen scientists can easily upload photographic material along with information about the specimen size, observation depth, substrate type, number of specimens, exact location (coordinates), date, and type of observation. An identification team composed by trained taxonomists identifies the species to the lowest taxonomic level possible, and all data obtained are subsequently added to an internal database. The project holds a research permit by the Greek Ministry of Environment for the collection of biological material from NIS specimens in order to better study biological and ecological aspects and perform morphometric, meristic, and phylogenetic analysis on collected samples, when necessary.
Results and discussion
In July 2019, two posts of two unknown fish specimens from Greece were uploaded. A third specimen was subsequently posted in August 2019. The first specimen was spearfished on the 21 st July 2019 at 6 m depth, at Salamina Bay (37.941186°N; 23.469715°E) (Figure 2A ). The second specimen was spearfished on the 28 th July 2019 at 8 m depth, at Megara Gulf (37.972858°N; 23.352642°E) ( Figure 2B ). The third specimen was spearfished on the 14 th August 2019 at 5 m depth, at Salamina Bay (37.9411306°N; 23.470115°E). Unfortunately, no exact sizes are known for the first specimen, the second one had a total length of ~ 60 cm and a weight of ~ 2.8 kg, and the third one had a total length of ~ 40 cm and a weight of ~ 1.5 kg.
The fish specimens were identified by the project's experts as Lutjanus argentimaculatus following the description of Allen (1985) and in agreement with published records from the Mediterranean Sea (Mouneimné 1979; Crocetta and Bariche 2016; Akyol 2019; Sonin et al. 2019) . Main characters useful to distinguish the mangrove red snapper from its congeners are: a somewhat uniform brownish-reddish body color in adults, darker dorsally and paler ventrally; a body moderately deep and a snout somewhat pointed; a pre-opercular notch poorly developed; an emarginated or nearly truncate caudal fin.
These records represent the first observation of the species in Greece and the westernmost record of the species in the Mediterranean Sea up to date. When discussing the 2014 Lebanese record, Crocetta and Bariche (2016) highlighted that L. argentimaculatus is easy to identify and reaches large sizes, and thus it seemed unlikely that an established population has been overlooked since the first Mediterranean record in 1977 (Mouneimné 1979) . Thus, they speculated that new propagule(s) may have recently arrived in the Levant basin in a second intrusion attempt. The subsequent records held in Turkey and Israel, as well as those reported here from Greece, point now to the presence of an established population in the eastern part of the Mediterranean Sea, and to the hypothesis that at least all recent records are not the results of multiple introductions. A part of that, it is worth a mention that the pattern of colonization of L. argentimaculatus appears to be similar to that of other Lessepsian migrant, such as Pterois miles (Bennett, 1828) and Etrumeus golanii DiBattista, Randall and Bowen, 2012. Indeed, also in these species, the time elapsing between the first and second record was immediately followed by the finding of an established population (Golani et al. 2002; Azzurro and Bariche 2017) .This leaves open questions on whether those and other similar taxa may have been already established in the Mediterranean Sea since decades, but in low densities, and have only recently spread and been detected in larger numbers, presumably enhanced by the increase of sea temperatures or other environmental factors. Conversely, an independent introduction of all Mediterranean specimens of L. argentimaculatus from the Red Sea trough the Canal of Suez appears now unlikely, especially when considering the presence of several recent records in a short time. Even though no juveniles were still recorded from the Mediterranean Sea, their putative absence may be easily related to small sizes and thus lower probabilities to be caught with the most common fishing methods, as well as taxonomic impediments and mostly misidentifications with several Mediterranean native wrasses. The importance of citizen science in monitoring the introduction and possible colonization of non-indigenous fish in the Mediterranean Sea is, thus, again confirmed here, especially when dealing with species with a long latent phase (Azzurro et al. 2016) .
